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June  2001 

Pure  Mathematics  30 

Grade  12  Diploma  Examination 
Description 

Time:  This  examination  was  developed  to 
be  completed  in  2.5  h;  however,  you  may 
take  an  additional  0.5  h to  complete  the 
examination. 


This  is  a closed-book  examination 
consisting  of 

• 33  multiple-choice  and  6 numerical- 
response  questions,  of  equal  value, 
worth  65%  of  the  examination 

• 3 written-response  questions  worth 
35%  of  the  examination 

A tear-out  formula  sheet  and  two 
z-score  pages  are  included  in  this 
booklet. 

All  graphs  on  this  examination  are 
computer-generated. 


Instructions 

• You  are  expected  to  provide  a graphing 
calculator  approved  by  Alberta  Learning. 

• You  are  expected  to  have  cleared  your 
calculator  of  all  information  that  is 
stored  in  the  programmable  or 
parametric  memory. 

• Use  only  an  HB  pencil  for  the  machine- 
scored  answer  sheet. 

• Fill  in  the  information  required  on  the 
answer  sheet  and  the  examination 
booklet  as  directed  by  the  presiding 
examiner. 

• Read  each  question  carefully. 

• Consider  all  numbers  used  in  the 
questions  to  be  exact  numbers  and  not 
the  result  of  a measurement. 

• If  you  wish  to  change  an  answer,  erase 
all  traces  of  your  first  answer. 

• Do  not  fold  the  answer  sheet. 

• The  presiding  examiner  will  collect  your 
answer  sheet  and  examination  booklet 
and  send  them  to  Alberta  Learning. 

• Now  turn  this  page  and  read  the  detailed 
instructions  for  answering  machine- 
scored  and  written-response  questions. 


Note:  The  perforated  pages  at  the  back 
of  this  booklet  may  be  torn  out  and  used 
for  your  rough  work.  No  marks  will  be 
given  for  work  done  on  the  tear-out 
pages. 


Multiple  Choice 


Numerical  Response 


• Decide  which  of  the  choices  best 
completes  the  statement  or  answers 
the  question. 

• Locate  that  question  number  on  the 
separate  answer  sheet  provided  and  fill 
in  the  circle  that  corresponds  to  your 
choice. 

Example 

This  examination  is  for  the  subject  of 

A.  biology 

B.  physics 

C.  chemistry 

D.  mathematics 

Answer  Sheet 

® ® © • 


• Record  your  answer  on  the  answer  sheet 
provided  by  writing  it  in  the  boxes  and 
then  filling  in  the  corresponding  circles. 

• If  an  answer  is  a value  between  0 and  1 
(e.g.,  0.7),  then  be  sure  to  record  the  0 
before  the  decimal  place. 

• Enter  the  first  digit  of  your  answer  in 
the  left-hand  box  and  leave  any 
unused  boxes  blank. 


Examples 

Calculation  Question  and  Solution 

Correct  to  the  nearest  tenth  of  a radian,  40° 
is  equal  to rad. 


40  =0.6981317008 
= 0.7 


rad 


(Record  your  answer  in  the  numerical-response 
section  on  the  answer  sheet.) 


Record  0.7  on  the 
answer  sheet 


0 

. 

7 
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Written  Response 


Correct-Order  Question  and  Solution 

When  the  following  subjects  are  arranged  in 

alphabetical  order,  the  order  is , 

, , and  . 


1 biology 

2 physics 

3 chemistry 

4 mathematics 

(Record  all  four  digits  of  your  answer  in  the 
numerical-response  section  on  the  answer 
sheet.) 

Answer:  1342 


Record  1342  on  the 
answer  sheet 


1 

3 

4 

2 

oo 
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• Write  your  answers  in  the  examination 
booklet  as  neatly  as  possible. 

• For  full  marks,  your  answers  must 
address  all  aspects  of  the  question. 

• Descriptions  and/or  explanations  of 
concepts  must  be  correct  and  include 
pertinent  ideas,  diagrams,  calculations, 
and  formulas. 

• Y our  answers  must  be  presented 
in  a well-organized  manner  using 
complete  sentences  and  correct  units. 


m 


Digitized  by  the  Internet  Archive 
in  2016 


https://archive.org/details/giCade12diplomae001albe_15 


1.  A clothing  store  is  going  out  of  business.  The  owner  reduces  the  cost  of  each  item 
by  10%  of  the  current  price  at  the  start  of  each  week.  A jacket  costs  $120.00 
during  the  1st  week  of  the  sale.  If  this  jacket  is  still  in  the  store  during  the  5th 
week  of  the  sale,  then  the  price  of  the  jacket,  to  the  nearest  cent,  will  be 

A.  $70.00 

B.  $70.86 

C.  $78.73 

D.  $80.00 


2.  The  sum  of  the  first  10  terms  of  the  geometric  sequence  -4,  6,  -9,  . . .,  to  the 
nearest  tenth,  is 

A.  153.8 

B.  90.7 

C.  -61.5 

D.  -453.3 


A.  16 


B.  8 


C. 


8 


D. 


16 


1 


4.  If  log3x  = 15,  then  log3  l-i-x  is  equal  to 


A. 

14 

B. 

12 

C. 

5 

D. 

-15 

5. 


The  equation  y = 4 

A l0§3  x 

A-  T = T- 


3x 


B.  y 

C.  x 

D.  x 


= log4* 

3 

= iog3T 

4 

_ i°g4  y 


can  also  be  written  as 


6.  The  number  of  cellular  phone  customers  of  a particular  telephone  company 
increased  by  an  average  of  40%/a  from  1994  to  1998.  If  there  were  963  300 
customers  on  January  2,  1998,  then  the  number  of  customers  on  January  2,  1994, 
to  the  nearest  hundred,  would  have  been 


A. 

3 700  600 

B. 

688  100 

C. 

250  800 

D. 

172  100 
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Use  the  following  information  to  answer  the  next  question. 


A student  used  a graphing  calculator  to  illustrate  identities.  The  student 
assumed  that  log  (x2)  = 2 log  x because  loga  (. Mn ) = n loga  M.  The  student 
graphed  y = log(x2)  and  obtained  the  graph  shown  below  on  the  left.  The 
student  then  graphed  y = 2 log  x and  obtained  the  graph  shown  below  on 
the  right. 


7.  The  student  realized  that  the  reason  why  the  graphs  are  not  identical  is  that 

A.  log  0 is  not  defined 

B.  where  x < 0,  log  (x2)  is  defined  and  log  x is  not  defined 

C.  where  x < 0,  log  x is  defined  and  log  (x2)  is  not  defined 

D.  the  range  of  y = log  (x2)  is  different  from  the  range  of  y - 2 log  x 
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Numerical  Response 


|3  Three  sums  obtained  from  a particular  infinite  geometric  sequence  are  Sl  = \Q, 

S2  = 15,  and  S3  = . The  sum  of  this  entire  infinite  sequence  is  

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 


8.  A function  y =/(x)  is  graphed.  If  g(x)  =-f(x),  then  the  graph  of  y = g(x ) 
is  the  same  as  the  graph  of 

A.  y =/(x)  reflected  in  the  line  y = x 

B.  y=f(x ) reflected  in  the  jy-axis 

C.  y=f(x)  reflected  in  the  x-axis 

D.  the  reciprocal  of  y =f(x) 

9.  The  graph  of  a function  / is  a parabola  opening  upward,  with  its  vertex  on  the 
x-axis.  The  graph  of  a new  function  g,  where  g(x)  = 2/(x),  will  have 

A.  the  same  domain  and  the  same  range  as  / 

B.  the  same  domain  but  a different  range  than  / 

C.  a different  domain  but  the  same  range  as  / 

D.  a different  domain  and  a different  range  than  / 
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Use  the  following  information  to  answer  the  next  question. 


The  partial  graph  of  y —fix)  is  shown  below. 

y 


10.  Which  of  the  following  partial  graphs  represents  the  transformed  function 


y = f 


V 

Xy 
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Use  the  following  information  to  answer  the  next  question. 


The  partial  graph  of  y = |/(x)| , where  f{x)  = ax1  + bx  + c,  a < 0,  is  shown 
below. 

y 


11.  The  equation  of  y =/(x)  is 

A.  /(x)  = 2(x-  4)2  + 8 

B.  f(x)  = 2(x  + 4)2  - 8 

C.  / (x)  = -2(x  - 4)2  + 8 

D.  f{x)  = -2(x  + 4)2  - 8 


Numerical  Response 


As  a result  of  the  transformation  of  the  graph  of  y = x3  into  the  graph  of 
y-  4 = (x-3)3,  point  (3,27)  becomes  point  ( 6,y ).  The  value  of  y 
is . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 
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Use  the  following  information  to  answer  the  next  question. 


12.  If  a jet  is  flying  parallel  to  the  ground,  then  the  intersection  of  its  shock  wave  with 
the  ground  forms  one  branch  of  a hyperbola  because  the  ground  is 


A.  perpendicular  to  the  axis  of  symmetry  of  the  cone 

B.  parallel  to  the  axis  of  symmetry  of  the  cone 

C.  perpendicular  to  the  generator  of  the  cone 

D.  parallel  to  the  generator  of  the  cone 


13. 


When  the  equation 


(x-3)2  | (y  + 2)2  ] 


is  converted  to  general  form,  it  becomes 


A.  4x2  + 9 y2  - 6x  + 4y  + 36  = 0 

B.  4x2  + 9 y2  - 24x  + 3 6y  + 36  = 0 

C.  9x2  + 4y2  - 54x  + I6y  + 61  = 0 

D.  9x2  + 4y2  - 27x  + 8y  + 61  = 0 
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Use  the  following  information  to  answer  the  next  question. 


The  Mars  Global  Surveyor  is  a spacecraft  that  began  orbiting  Mars  in 
September  1997.  In  order  to  save  fuel,  the  Surveyor  orbited  the  planet  in 
successively  smaller  elliptical  paths.  The  paths  are  shown  below  on  the 
coordinate  plane. 


y 


For  each  elliptical  orbit  in  the  diagram  above,  a student  determined  a new 

2 2 

equation  by  using  the  standard  quadratic  equation  ^ ^ + — — — = 1 . 


The  student  calculated  each  new  equation,  in  order,  from  September  1997  to 


January  1998. 


14.  As  the  student  determined  each  new  equation,  she  noticed  that  in  addition  to 
a change  in  the  value  of  a and  a change  in  the  value  of  b , the  value  of 


A.  h increased 

B.  h decreased 

C.  k increased 

D.  k decreased 
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15.  When  a circle  represented  by  the  equation  x2  + lOx  +y2  - 8y  = 1 1 is 
translated  7 units  to  the  right,  the  new  circle  has  its  centre  at 


A. 

(12,-4) 

B. 

(-12,  4) 

C. 

(-2,-4) 

D. 

(2,  4) 

16.  To  create  an  identity  (a  statement  that  is  true  for  all  x in  the  domain)  for  the 
equation  cos2x(l  + cot2x)  = A,  the  value  of  A would  need  to  be 


A. 

sin2x 

B. 

cos2x 

C. 

cot2x 

D. 

sec2x 

17.  If  the  terminal  arm  of  angle  #,  in  standard  position,  passes  through  point  (-b,  2b), 
where  b > 0,  then  the  exact  values  of  sin#,  cos#,  and  tan#  are,  respectively, 


A. 


-2  J_ 

y/5  ’ 


, and  2 


B. 


2 -1 


■Js  ’ V5 

_2_ 
a/5  ’ a/5 


and  -2 


— ffl,  -5= , and  -2 


D.  A= , — -2-,  and  2 
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Use  the  following  information  to  answer  the  next  question. 


The  partial  graph  of  f(0)  = 2 sin2 6 and  the  partial  graph  of  g{6)  = 3 cos 6 
are  shown  below. 


y 


18.  Within  the  domain  0 < 6 < 2k,  the  interval  where  f{0)>g{6)  is 


A. 

0 < 6 < 2k 

B. 

71  s n ^ 3tT 

2<6<T 

C. 

f<*<* 

D. 

f <0<T 

10 


Use  the  following  information  to  answer  the  next  question. 


In  attempting  to  prove  an  identity,  a student  performed  the  following  steps. 

Step  1 

(sec  0 + l)2  = (sec  0)2  + l2 

Step  2 

= sec2  0 + 1 

Step  3 

= tan2  0 

Step  4 

cos2  6 

sin  6 

19.  The  student’s  first  error  was  made  in  step 

A.  1 

B.  2 

C.  3 

D.  4 


20. 


In  one  minute,  the  second  hand  of  a clock  completes  one  revolution  around  the 
clock  face.  In  1 minutes,  the  second  hand  of  a clock  completes  an  angle  of 


A. 

3 TC 
2 

B. 

3 71 

C. 

D. 

180  n 
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21.  If  the  equation  a sin  x + d = 0 has  no  solution  within  the  interval  0 < x < 2 7t,  then 
the  graph  of  y = a sin  x + d could  be 


A. 


B. 


¥•  ► x 


c. 


D. 


22.  The  three  solutions  of  the  equation  f(0)  = 0 are  0°,  180°,  and  360°.  Therefore, 
the  three  solutions  of  the  equation  f(6  - 30°)  = 0 are 


A. 

o ~ 

O 

60°,  and  120° 

B. 

-30 

°,  150°,  and  330c 

C. 

u> 

o 

o 

, 210°,  and  390° 

D. 

O 

o 

540°,  and  1 080° 
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Numerical  Response 


K1  The  flight  pattern  of  a certain  bee  can  be  represented  by  the  function 

/(x)  = cos2x  - sin  x + 4.  The  range  of  the  graph  that  represents  this  flight  pattern 
is  a<y<b.  The  value  of  b , correct  to  the  nearest  hundredth,  is  . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 


Use  the  following  information  to  answer  the  next  question. 


The  following  instructions  were  given  on  a survey. 


Place  an  X in  the  box  beside  the  activities  that  interest  you 
when  you  are  on  vacation.  You  may  place  an  X in  as  many 
boxes  as  you  like,  or  you  may  leave  all  boxes  blank. 

] sightseeing 
| | theatre 

D hiking 

□ skiing 

] museums 

D g°lfmg 

□ shopping 


Before  the  results  of  all  the  completed  surveys  can  be  tabulated,  the  number  of 
different  possible  combinations  that  can  be  selected  must  be  determined. 


23.  What  is  the  number  of  different  possible  combinations? 


A. 

28 

B. 

128 

C. 

5 040 

D. 

13  700 
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24. 


A school  committee  consists  of  1 vice-principal,  2 teachers  and  3 students. 
The  number  of  different  committees  that  can  be  selected  from  2 vice-principals, 
5 teachers,  and  9 students  is 


A. 

20  160 

B. 

8 008 

C. 

1 680 

D. 

90 

25.  Tim  and  Rebecca  are  the  first  and  second  students  in  a line  of  7 students  waiting 
to  buy  tickets  for  a concert.  The  number  of  different  orders  in  which  the  remainder 
of  the  students  can  line  up  behind  them  is 

A.  5! 

B.  7! 

C.  5!  x 2! 


26.  At  one  time,  a standard  licence  plate  consisted  of  any  2 consonants  followed  by 
any  4 digits.  Later,  the  standard  licence  plate  was  changed  to  consist  of  any  3 
consonants  followed  by  any  3 digits.  Given  that  all  20  consonants  can  be  used, 
and  that  any  consonant  and  any  digit  can  be  repeated,  how  many  more  standard 
licence  plates  were  available  after  this  change? 


A.  3 009  600 

B.  4 000  000 

C.  8 000  000 

D.  12  000  000 
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Numerical  Response 


W\ I In  a particular  town,  all  of  the  streets  run  north-south  or  east-west.  A student  lives 

5 blocks  west  and  3 blocks  south  of  a school.  The  number  of  different  routes, 

8 blocks  in  length,  that  the  student  can  take  to  get  to  the  school  is  . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 


27.  An  example  of  dependent  events  is 

A.  tossing  three  coins,  one  at  a time 

B.  throwing  a dart  at  a dart  board,  removing  it,  and  throwing  it  again 

C.  drawing  a card  from  a deck,  replacing  it,  and  drawing  a second  card 

D.  drawing  a card  from  a deck,  not  replacing  it,  and  drawing  a second  card 


28.  A child  has  2 quarters,  2 dimes,  and  3 nickels  in  his  pocket,  but  he  does  not 
understand  the  value  of  any  of  the  coins.  He  puts  350  worth  of  candy  on  the 
counter  at  a store  and  randomly  selects  two  coins  from  his  pocket.  The  probability 
that  the  two  coins  he  selects  will  have  a total  value  at  least  as  high  as  the  value  of 
the  candy  is 


A. 

B. 

C. 

D. 


2 

9 

21 

12 

49 

2 

7 
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Use  the  following  information  to  answer  the  next  question. 


Including  Peter  and  Deanna,  a 

particular  school  council  has  10  members. 

The  probabilities  of  3 possible  committees  each  containing  4 members  from 
this  council  are  shown  below. 

Committee  1 

(Peter  and  Deanna  are  both  chosen) 

2C2  x gC2  _ 2 
ioQ  15 

Committee  2 

(either  Peter  or  Deanna  is  chosen) 

2CX  x 8C3  _ 8 
io  Q 15 

Committee  3 

(neither  Peter  nor  Deanna  is  chosen) 

8^4  _ 1 

ioQ  3 

29.  The  probability  that  both  Peter  and  Deanna  are  not  chosen  is 

A.  (Probability  of  Committee  1)  x (Probability  of  Committee  2) 

B.  1 - (Probability  of  Committee  3) 

C.  1 - (Probability  of  Committee  1) 

D.  Probability  of  Committee  3 


30.  A utility  company  has  1 1 power  plants  that  generate  electricity.  The  probability 
that  any  1 of  the  1 1 power  plants  will  not  be  functioning  at  any  given  time 
is  0.10.  The  probability  that  exactly  3 of  the  11  power  plants  will  not  be 
working  at  any  one  time,  to  the  nearest  thousandth,  is 


A. 

0.300 

B. 

0.270 

C. 

0.165 

D. 

0.071 
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Use  the  following  information  to  answer  the  next  question. 


On  the  table  below,  a school  counsellor  has  recorded  the  percentage  of  each 
school  day,  for  8 days,  that  he  spent  talking  with  students. 


Day 

1 

2 

3 

4 

5 

6 

7 

8 

% 

90 

80 

75 

68 

88 

92 

85 

82 

Numerical  Response 


The  value  of  the  standard  deviation  for  the  percentages,  correct  to  the  nearest 
hundredth,  is . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 


31.  In  a standard  normal  distribution,  the  probability  that  a z-score  falls  within  0.7 
standard  deviations  of  the  mean  (-0.7  < z < 0.7)  is 


A. 

0.5160 

B. 

0.4840 

C. 

0.2580 

D. 

0.2420 
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Use  the  following  information  to  answer  the  next  question. 


32.  When  comparing  graph  2 to  graph  1 , the  student  found  that  the 

A.  mean  and  the  standard  deviation  had  increased 

B.  mean  and  the  standard  deviation  had  stayed  the  same 

C.  mean  had  increased  but  the  standard  deviation  had  stayed  the  same 

D.  mean  had  stayed  the  same  but  the  standard  deviation  had  increased 


33.  A teacher  recorded  the  height  of  each  six-year-old  girl  in  her  school.  She 

determined  that  their  heights  were  normally  distributed  with  a mean  of  95  cm  and 
a standard  deviation  of  10  cm.  If  Samantha’s  height  is  1.20  standard  deviations 
below  the  mean,  then  her  height,  to  the  nearest  tenth  of  a centimetre,  is 


A. 

83.0  cm 

B. 

93.8  cm 

C. 

94.9  cm 

D. 

107.0  cm 
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Use  the  following  information  to  answer  the  next  question. 


A local  running  club  sponsors  an  unusual  cross-country  race.  At  certain  points, 
a special  symbol  ® is  marked  on  the  trail  to  indicate  that  a runner  must 
choose  one  of  three  possible  directions.  Only  one  of  the  directions  will  lead 
a runner  down  the  correct  path. 


Numerical  Response 


If  there  are  3 such  symbols  on  the  route,  then  the  probability,  to  the  nearest 

hundredth,  that  a runner  chooses  the  correct  path  on  the  first  try  at  each 
symbol  is . 

(Record  your  answer  in  the  numerical-response  section  on  the  answer  sheet.) 


The  written-response  questions  follow  on  the  next  page . 
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| 1.  Written  Response — 10% 


Use  the  following  information  to  answer  this  question. 


If  each  team  in  a basketball  league  must  play  each  of  the  other  teams  twice, 
then  the  total  number  of  games,  g,  that  can  be  played  is  given  by  the 
function  g{n)  = n 2 -n,  where  n is  the  number  of  teams  in  the  league  and 
n e N,  n>  2. 


Determine  the  first  3 terms  of  the  sequence  defined  by  g(n)  = n 
n e N,  n > 2. 


• In  this  league,  where  each  team  must  play  each  of  the  other  teams  twice,  72 
games  have  been  scheduled.  Determine  the  number  of  teams  in  this  league. 
Justify  your  answer. 
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Explain  why  2 x nC2  models  the  number  of  games  that  must  be  scheduled 
so  that  n basketball  teams  play  each  other  exactly  two  times. 


The  function  g(n ) = n2  -n  can  be  determined  using  combinations.  Verify 
algebraically  that  2 x nC2  equals  n2  -n. 


Written-response  question  2 begins  on  the  next  page. 
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Written  Response — 10% 


I 2.1  The  function  f(n)  = 2.32  sin[0.0172(«  - 285.366)]  + 6.54  approximates  the  time 
of  sunrise  in  Saskatoon  as  a function  of  day  number,  n.  In  this  function,  n is 
the  number  of  days  after  December  1 1 , f(n)  is  measured  in  hours  after  midnight, 
and  sine  is  computed  in  radians. 

• Determine  the  time  of  sunrise  in  Saskatoon  on  January  31,  which  is  day  51, 
to  the  nearest  hundredth  of  an  hour. 


• Another  function,  g(n)  = -2.39  sin[0.0172(«  - 285.366)]  + 18.64,  gives  the  time 
of  sunset  for  any  day,  n , after  December  1 1,  in  Saskatoon.  The  value  0.0172 
is  the  same  for  both  functions,  / (sunrise)  and  g (sunset).  Explain  what  this 
value  represents  in  terms  of  its  sinusoidal  graph. 
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Time  of  sunrise 


• With  your  graphing  calculator  in  radian  mode,  create  a graph  for  the  function  / 
that  approximates  the  time  of  sunrise  in  Saskatoon.  Predict  the  approximate 
time  of  the  earliest  sunrise. 


Sketch  your  graph  on  the  grid  below. 

f(n) 


Number  of  days 

The  approximate  time  of  the  earliest  sunrise,  to  the  nearest  tenth  of  an  hour, 
is  h. 


• If  the  function  g were  to  be  written  in  terms  of  cosine,  y = a cos  b(n  -c)  + d, 
then  only  one  of  the  four  parameters,  a , b , c,  or  d,  would  change.  Which 
parameter  would  change?  Justify  your  answer. 


Written-response  question  3 begins  on  the  next  page. 


3. 


Written  Response — 15% 


Use  the  following  information  to  answer  this  question. 


A student  places  a spherical  jawbreaker  in  a cup  of  water.  As  the  surface  of  the 
jawbreaker  dissolves,  the  jawbreaker  maintains  a spherical  shape.  The  volume 
of  the  jawbreaker,  V,  as  a function  of  time,  t , is  shown  below. 


Time 
t (min) 

Volume 
V (mm3) 

0 

905.000 

1 

814.500 

2 

733.050 

3 

659.745 

4 

• If  it  is  assumed  that  this  geometric  pattern  continues,  what  is  the  volume  of  the 
jawbreaker,  to  the  nearest  thousandth  of  a mm3,  when  t = 4 min? 


• Write  an  equation  for  volume,  V,  as  a function  of  time,  t,  in  the  form  V=  a(bl). 


• Using  your  equation  from  the  previous  bullet,  determine,  to  the  nearest  tenth  of 
a minute,  the  time  it  takes  the  jawbreaker  to  reach  100  mm3. 
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• Create  a graph  of  the  equation  that  you  found  for  volume  in  the  second  bullet. 
State  an  appropriate  viewing  window  for  the  first  40  minutes  of  the  dissolving 
time.  Use  the  form 

Xmax’  Xscl]  timin’  y max’  •fscl] 

x:[  , , ] y-  [ , , ] 

On  the  grid  below,  sketch  your  graph  and  indicate  the  point  where  the  volume 
equals  100  mm3. 


V 


Written-response  question  3 continues  on  the  next  page. 


• A particular  machine  produces  many  different  coloured  jawbreakers.  The 
probability  that  a black  jawbreaker  is  produced  is  0.12.  If  the  jawbreakers  are 
packaged  in  boxes  of  60,  then  what  is  the  probability,  to  the  nearest  hundredth, 
that  a box  will  contain  at  least  5 black  jawbreakers? 


You  have  now  completed  the  examination. 

If  you  have  time , you  may  wish  to  check  your  answers. 
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Fold  and  tear  along  perforation. 


Pure  Mathematics  30  Formula  Sheet 

The  following  information  may  be  useful  in  writing  this  examination. 


For 


ax  + bx  + c = 0 . 


Graphing  Calculator  Window  Format 


x:  [x  . , x x 


mm’  max 

y-  y ™x 


sclJ 

y scJ 


Exponents,  Logarithms, 
and  Geometric  Series 

log a(M  X N)  = \oga  M + \oga  N 

!°ga(jfj  = loga  M - loga  N 
loga  Mn  = n log(,  M 


log;,  c = 


loga  c 
log  ab 


tn 

sn 


~ 1) 
r - 1 


r * 1 


Sn  = 

s I 


rtn  ~a 
r — \ 


r * 1 


a 

1 — r ’ 


H<  i 


Conics 

General  Form 

Ax 2 + Cy2  + Dx  + Ey  + F = 0 
Standard  Form 

<r  “ b2 
y - k = <a(x  - /*) 
x - h = a(y  - k) 


Permutations  and  Combinations 

vt\ 

P = — 

n r (n  - r)\ 

yi\ 

"Cr  = (n-r)\r\ 

In  the  expansion  of  (x  + y)n  , the  general 
term  is  tk+l  = nCk  xn~kyk  . 


Statistics 

ju  = np  a = ^np{  1 - p) 
z= 

(7 

If  np>  5 and  n(  1 -p)  > 5,  then  the  binomial 
distribution  is  a large  sample. 

Probability 

P{AdXidB)  = P(A)  x P(B/A) 

P{k)=nck  pk(l-p)n~k 

Trigonometry 

a = rO 

cscx  = — — 
sin  x 

secx  = — - — 
cos  x 

cotx  = cpsx 
sin  x 

• 2 2 
Sin  X + COS  X = 1 

2 2 

1 + tan  x = sec  x 

2 2 

1 + cot  X — CSC  X 

sin(^4  + B)  = sin  A cos  B + sin  B cos  A 
sin(^  - B)  = sin  A cos  B - sin  B cos  A 
cos(^4  + B)  = cos  A cos  B - sin  A sin  B 

cos  (A  - B)  = cos  A cos  B + sin  A sin  B 
sin(2y4)  = 2 sin  A cos  A 

cos(2y4)  = cos2  A - sin2  A 


Fold  and  tear  along  perforation. 


Areas  under  the  Standard  Normal  Curve 


o 


z 


z 

0.09 

0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

-3.4 

0.0002 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

-3.3 

0.0003 

0.0004 

0.0004 

0.0004 

0.0004 

0.0004 

0.0004 

0.0005 

0.0005 

0.0005 

-3.2 

0.0005 

0.0005 

0.0005 

0.0006 

0.0006 

0.0006 

0.0006 

0.0006 

0.0007 

0.0007 

-3.1 

0.0007 

0.0007 

0.0008 

0.0008 

0.0008 

0.0008 

0.0009 

0.0009 

0.0009 

0.0010 

-3.0 

0.0010 

0.0010 

0.0011 

0.0011 

0.0011 

0.0012 

0.0012 

0.0013 

0.0013 

0.0013 

-2.9 

0.0014 

0.0014 

0.0015 

0.0015 

0.0016 

0.0016 

0.0017 

0.0018 

0.0018 

0.0019 

-2.8 

0.0019 

0.0020 

0.0021 

0.0021 

0.0022 

0.0023 

0.0023 

0.0024 

0.0025 

0.0026 

-2.7 

0.0026 

0.0027 

0.0028 

0.0029 

0.0030 

0.0031 

0.0032 

0.0033 

0.0034 

0.0035 

-2.6 

0.0036 

0.0037 

0.0038 

0.0039 

0.0040 

0.0041 

0.0043 

0.0044 

0.0045 

0.0047 

-2.5 

0.0048 

0.0049 

0.0051 

0.0052 

0.0054 

0.0055 

0.0057 

0.0059 

0.0060 

0.0062 

-2.4 

0.0064 

0.0066 

0.0068 

0.0069 

0.0071 

0.0073 

0.0075 

0.0078 

0.0080 

0.0082 

-2.3 

0.0084 

0.0087 

0.0089 

0.0091 

0.0094 

0.0096 

0.0099 

0.0102 

0.0104 

0.0107 

-2.2 

0.0110 

0.0113 

0.0116 

0.0119 

0.0122 

0.0125 

0.0129 

0.0132 

0.0136 

0.0139 

-2.1 

0.0143 

0.0146 

0.0150 

0.0154 

0.0158 

0.0162 

0.0166 

0.0170 

0.0174 

0.0179 

-2.0 

0.0183 

0.0188 

0.0192 

0.0197 

0.0202 

0.0207 

0.0212 

0.0217 

0.0222 

0.0228 

-1.9 

0.0233 

0.0239 

0.0244 

0.0250 

0.0256 

0.0262 

0.0268 

0.0274 

0.0281 

0.0287 

-1.8 

0.0294 

0.0301 

0.0307 

0.0314 

0.0322 

0.0329 

0.0336 

0.0344 

0.0351 

0.0359 

-1.7 

0.0367 

0.0375 

0.0384 

0.0392 

0.0401 

0.0409 

0.0418 

0.0427 

0.0436 

0.0446 

-1.6 

0.0455 

0.0465 

0.0475 

0.0485 

0.0495 

0.0505 

0.0516 

0.0526 

0.0537 

0.0548 

-1.5 

0.0559 

0.0571 

0.0582 

0.0594 

0.0606 

0.0618 

0.0630 

0.0643 

0.0655 

0.0668 

-1.4 

0.0681 

0.0694 

0.0708 

0.0721 

0.0735 

0.0749 

0.0764 

0.0778 

0.0793 

0.0808 

-1.3 

0.0823 

0.0838 

0.0853 

0.0869 

0.0885 

0.0901 

0.0918 

0.0934 

0.0951 

0.0968 

-1.2 

0.0985 

0.1003 

0.1020 

0.1038 

0.1056 

0.1075 

0.1093 

0.1112 

0.1131 

0.1151 

-1.1 

0.1170 

0.1190 

0.1210 

0.1230 

0.1251 

0.1271 

0.1292 

0.1314 

0.1335 

0.1357 

-1.0 

0.1379 

0.1401 

0.1423 

0.1446 

0.1469 

0.1492 

0.1515 

0.1539 

0.1562 

0.1587 

-0.9 

0.1611 

0.1635 

0.1660 

0.1685 

0.1711 

0.1736 

0.1762 

0.1788 

0.1814 

0.1841 

-0.8 

0.1867 

0.1894 

0.1922 

0.1949 

0.1977 

0.2005 

0.2033 

0.2061 

0.2090 

0.2119 

-0.7 

0.2148 

0.2177 

0.2206 

0.2236 

0.2266 

0.2296 

0.2327 

0.2358 

0.2389 

0.2420 

-0.6 

0.2451 

0.2483 

0.2514 

0.2546 

0.2578 

0.2611 

0.2643 

0.2676 

0.2709 

0.2743 

-0.5 

0.2776 

0.2810 

0.2843 

0.2877 

0.2912 

0.2946 

0.2981 

0.3015 

0.3050 

0.3085 

-0.4 

0.3121 

0.3156 

0.3192 

0.3228 

0.3264 

0.3300 

0.3336 

0.3372 

0.3409 

0.3446 

-0.3 

0.3483 

0.3520 

0.3557 

0.3594 

0.3632 

0.3669 

0.3707 

0.3745 

0.3783 

0.3821 

-0.2 

0.3859 

0.3897 

0.3936 

0.3974 

0.4013 

0.4052 

0.4090 

0.4129 

0.4168 

0.4207 

-0.1 

0.4247 

0.4286 

0.4325 

0.4364 

0.4404 

0.4443 

0.4483 

0.4522 

0.4562 

0.4602 

-0.0 

0.4641 

0.4681 

0.4721 

0.4761 

0.4801 

0.4840 

0.4880 

0.4920 

0.4960 

0.5000 

Areas  under  the  Standard  Normal  Curve 


z 

0.00 

0.01 

0.02 

0.03 

0.04 

0.05 

0.06 

0.07 

0.08 

0.09 

0.0 

0.5000 

0.5040 

0.5080 

0.5120 

0.5160 

0.5199 

0.5239 

0.5279 

0.5319 

0.5359 

0.1 

0.5398 

0.5438 

0.5478 

0.5517 

0.5557 

0.5596 

0.5636 

0.5675 

0.5714 

0.5753 

0.2 

0.5793 

0.5832 

0.5871 

0.5910 

0.5948 

0.5987 

0.6026 

0.6064 

0.6103 

0.6141 

0.3 

0.6179 

0.6217 

0.6255 

0.6293 

0.6331 

0.6368 

0.6406 

0.6443 

0.6480 

0.6517 

0.4 

0.6554 

0.6591 

0.6628 

0.6664 

0.6700 

0.6736 

0.6772 

0.6808 

0.6844 

0.6879 

0.5 

0.6915 

0.6950 

0.6985 

0.7019 

0.7054 

0.7088 

0.7123 

0.7157 

0.7190 

0.7224 

0.6 

0.7257 

0.7291 

0.7324 

0.7357 

0.7389 

0.7422 

0.7454 

0.7486 

0.7517 

0.7549 

0.7 

0.7580 

0.7611 

0.7642 

0.7673 

0.7704 

0.7734 

0.7764 

0.7794 

0.7823 

0.7852 

0.8 

0.7881 

0.7910 

0.7939 

0.7967 

0.7995 

0.8023 

0.8051 

0.8078 

0.8106 

0.8133 

0.9 

0.8159 

0.8186 

0.8212 

0.8238 

0.8264 

0.8289 

0.8315 

0.8340 

0.8365 

0.8389 

1.0 

0.8413 

.8438 

0.8461 

0.8485 

0.8508 

0.8531 

0.8554 

0.8577 

0.8599 

0.8621 

1.1 

0.8643 

0.8665 

0.8686 

0.8708 

0.8729 

0.8749 

0.8770 

0.8790 

0.8810 

0.8830 

1.2 

0.8849 

0.8869 

0.8888 

0.8907 

0.8925 

0.8944 

0.8962 

0.8980 

0.8997 

0.9015 

1.3 

0.9032 

0.9049 

0.9066 

0.9082 

0.9099 

0.9115 

0.9131 

0.9147 

0.9162 

0.9177 

1.4 

0.9192 

0.9207 

0.9222 

0.9236 

0.9251 

0.9265 

0.9279 

0.9292 

0.9306 

0.9319 

1.5 

0.9332 

0.9345 

0.9357 

0.9370 

0.9382 

0.9394 

0.9406 

0.9418 

0.9429 

0.9441 

1.6 

0.9452 

0.9463 

0.9474 

0.9484 

0.9495 

0.9505 

0.9515 

0.9525 

0.9535 

0.9545 

1.7 

0.9554 

0.9564 

0.9573 

0.9582 

0.9591 

0.9599 

0.9608 

0.9616 

0.9625 

0.9633 

1.8 

0.9641 

0.9649 

0.9656 

0.9664 

0.9671 

0.9678 

0.9686 

0.9693 

0.9699 

0.9706 

1.9 

0.9713 

0.9719 

0.9726 

0.9732 

0.9738 

0.9744 

0.9750 

0.9756 

0.9761 

0.9767 

2.0 

0.9772 

0.9778 

0.9783 

0.9788 

0.9793 

0.9798 

0.9803 

0.9808 

0.9812 

0.9817 

2.1 

0.9821 

0.9826 

0.9830 

0.9834 

0.9838 

0.9842 

0.9846 

0.9850 

0.9854 

0.9857 

2.2 

0.9861 

0.9864 

0.9868 

0.9871 

0.9875 

0.9878 

0.9881 

0.9884 

0.9887 

0.9890 

2.3 

0.9893 

0.9896 

0.9898 

0.9901 

0.9904 

0.9906 

0.9909 

0.9911 

0.9913 

0.9916 

2.4 

0.9918 

0.9920 

0.9922 

0.9925 

0.9927 

0.9929 

0.9931 

0.9932 

0.9934 

0.9936 

2.5 

0.9938 

0.9940 

0.9941 

0.9943 

0.9945 

0.9946 

0.9948 

0.9949 

0.9951 

0.9952 

2.6 

0.9953 

0.9955 

0.9956 

0.9957 

0.9959 

0.9960 

0.9961 

0.9962 

0.9963 

0.9964 

2.7 

0.9965 

0.9966 

0.9967 

0.9968 

0.9969 

0.9970 

0.9971 

0.9972 

0.9973 

0.9974 

2.8 

0.9974 

0.9975 

0.9976 

0.9977 

0.9977 

0.9978 

0.9979 

0.9979 

0.9980 

0.9981 

2.9 

0.9981 

0.9982 

0.9982 

0.9983 

0.9984 

0.9984 

0.9985 

0.9985 

0.9986 

0.9986 

3.0 

0.9987 

0.9987 

0.9987 

0.9988 

0.9988 

0.9989 

0.9989 

0.9989 

0.9990 

0.9990 

3.1 

0.9990 

0.9991 

0.9991 

0.9991 

0.9992 

0.9992 

0.9992 

0.9992 

0.9993 

0.9993 

3.2 

0.9993 

0.9993 

0.9994 

0.9994 

0.9994 

0.9994 

0.9994 

0.9995 

0.9995 

0.9995 

3.3 

0.9995 

0.9995 

0.9995 

0.9996 

0.9996 

0.9996 

0.9996 

0.9996 

0.9996 

0.9997 

3.4 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9997 

0.9998 

Fold  and  tear  along  perforation. 
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